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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE IPYTHX TUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
IPOAODKEHUS 00pa30BaHUS U B TOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAyYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpamuecKux
abcTpakiuii, cnoco0e OTPAKEHHUsSI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MaTEMaTHUYECKOTO MOCIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOW JCHCTBHSI M BBIBOBI,
dopMynnpoBath yTBepKAeHUsI. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBINUJICHUSI OOYYarOMIMXCSA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PAcCYXIeHUs, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyuyeHue  anrebpe  mpeanoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIHOW  JIEATEIBHOCTH OOYYaroMIMXCs, TOTOMY CaMOCTOSITEIbHOE
peleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHLIKIIA 0O0yUEHUsI.

B cTtpyktype mporpammbl y4eOHOTO Kypca «Anredpa» sl OCHOBHOTO
o01ero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKIE
JuHUM: «Yucaa u BRIUUCICHUSN», K ANTeOpandecKue BBIPAKCHUSNY, « Y paBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxgas w3 3THX CoOAep)KaTEIbHO-METOIUIECCKIX
JIMHUYN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYS C
IpyrMMH €ro JHHUAMH. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydarommmcs
MIPUXOJIUTCS JIOTHYECKH PACCYXKAAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMUM B mporpamMmy y4deOHOro Kypca «AJredOpa» BKIIOYCHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3jenax

MaTEMaTUYECKOT0 00pa30BaHUS M CIOCOOCTBYIOIIHE OBIAJICHUIO O0YJArOIIMMUCS



OCHOB  YHUBEPCAJIBHOIO  MaTemaruueckoro ssplka. CopepkarenpHOW U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «AureOpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTeEp.

Conepxxanne nuHMH «Yucia M BBIYMCICHUS» CIYKUT OCHOBOM JJIst
JANbHENIIEro U3y4YeHHs MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIMUXCS
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEIHEBHON
*KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopasoBaHus
CBSI3aHO C PAlMOHAJIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMH, (HOPMHPOBAHHEM
IPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLICHUE OCBOCHUS YHMCIIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

ConepxaHue AByX anreOpandeckux JMHUN — « AreOpanyecKkre BhIpaKeHHsD)
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYYAIOIIMXCS
MaTE€MaTUYEeCKOro arnrmapara, HeoOXOAMMOTro JJii pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MpPEIMETOB U NPAaKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHMsl Y4YeOHBIM MaTepualn TPYNIUPYeTcs BOKPYT
paloHaNIbHBIX BhIpaXXKEHUN. Airedpa AEMOHCTPUPYET 3HAUCHHE MaTEeMaTUKH Kak
A3bIKa JJISI TOCTPOCHHSI MaTEMaTHYECKHMX MOJEeJed, OMHMCAHHWs NPOLECcCOB U
ABJICHMA peanbHOrOo Mupa. B 3agaunm oOydeHuss ainreOpe BXOIAT TaKxKe
JanbHEeWIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJIEHUE HaBbIKAMU
JNeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaKEHUsI, CIOCOOHOCTEHM K MAaTEMaTHYECKOMY TBOPUYECTBY.

Copepxanve pyHKIMOHAIBHO-TPAPUYECKON JTMHUY HALEICHO Ha MOJIyYeHHE
OOyJaroIMMHCs 3HAaHUN O (QYHKIMSIX KaK BaXKHEHUIIEH MaTEeMaTHYECKON MOJEIH
JUTSl ONTMCAHUS M UCCIIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmiectBe. M3yueHue martepuana CroCOOCTBYET Pa3BUTHIO Yy OOy4YarOMIMXCA

YMCHH: UCIIOJIB30BATh PA3JIMYHBIC BBIPA3UTCIIBHBIC CPCACTBA A3bIKA MATCMATUKH —



CIIOBECHBIC, CHUMBOJIMYECKUE, Tpaduueckue, BHOCUT BKJIaa B (opmupoBaHHe
MIPEJICTABICHUNA O POJIM MAaTEMATHUKH B PA3BUTUN ITUBUIIH3AINH U KYJIbTYPBHI.

CornacHo yueOHOMYy IlaHy B 7-9 kjaccax wu3ydaeTcsi y4eOHBIA Kypc
«Anrebdpa», KOTOPBIA BKIIOUYAET CIEAYIONIME OCHOBHBIC pPa3feiibl COICPKAHUS:
«Uucma w BBIUKCICHUN», «ANTEOpandecKue BBIPAXKCHUSN», «YPaBHCHHUS W
HEPaBEHCTBA», « DYHKITHI.

Ha usyuenue yuebHoro kypca «Anredpa (mpaktuka)» orBoautcs 102 gacos:
B 7 kitacce — 34 vaca (1 gac B Henenmo), B 8 kiacce — 34 gaca (1 gac B Hezelno), B 9

kiacce — 34 gaca (1 yac B Hefeno).



COJEPKXAHUE OBYUYEHUA

7 KJIACC

Yuciia U BLIYMCTIEHUS

JlpoOu OOBIKHOBEHHBIC M JECSITHYHBIC, TIEPEXOA OT OJHOW (OPMBI 3aIUCU
npobeit k gapyroi. IloHATHe palnMOHANBHOTO YHCIA, 3aluch, CpaBHEHUE,
YIOPSAIOYMBAHUE  PAIMOHANBHBIX  4ucel. ApudMeTnueckne JeHCTBUS C
palMoHaNbHBIMU YKciIaMu. Pemenne 3agad U3 peajbHOW MPAKTHKWA HA YacTH, Ha
TpoOH.

CreneHb C HaTypallbHbIM I[IOKa3aTeleM: OIpelesieHue, MnpeoOpa3oBaHUe
BBIPOKEHUI HA OCHOBE OIpEeIeNIeHus, 3auch O0nbIuX uncen. [IpoleHTsl, 3anuch
MPOIICHTOB B BUJE ApOoOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOIIECHTHI, PEIICHUE 3a7]a4 U3 PeaTbHON MPAKTUKHU.

[IpumeHeHne MPU3HAKOB JIETUMOCTH, pPAa3joKEHHE Ha  MHOXKHUTEIH
HATypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMas ©W  oOparHas
MPONOPIIMOHATIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHUs nepeMeHHbIX. [IpencraBiaeHne 3aBUCUMOCTH MEXK]ly BEJIMUMHAMU B BUJIE
dbopmynbl. Beraucienus mo dpopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXICCTBEHHO paBHBIC BBIPDAKEHHS, TMpaBWIa MPeoOpa3oBaHUs CyMM U
MPOU3BEACHUH, ITpaBUJia PACKPBITHS CKOOOK M MPUBEICHUSI MOI0OHBIX CllaraeMbIX.

CBOIiCTBa CTETICHH C HATYyPAJTbHBIM TIOKa3aTeJIEM.

OnuowieHsl U MHOTOWIEHBI. CtenieHb MHOTOWIeHa. CliokeHue, BHIYUTAHUE,
YMHOXXEHHUE€ MHOTOWICHOB. DOpMyJibl COKpaIEHHOTO YMHOXEHHMs: KBaapar
CyMMBI W KBaapaT pasHocTH. DopMmyrna pa3HOCTH KBaApaToB. PasmokeHue

MHOT'OYJICHOB HaA MHOXXHUTCIIH.



YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHs, IpaBUja MpeoOpa3oBaHUS YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JInHeWHOE ypaBHEHHME C OJHOM IEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOIO
YpPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH IO
YCJIOBHIO 3371a4i. PeneHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JIuneliHOEe ypaBHEHHE C IByMs IIEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHM C AByMs IEpPEMEHHbIMU. PelieHue cucrem ypaBHEHUU
ciocoOoM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad € IOMOIIBIO
CUCTEM YPAaBHECHHI.

DOyHKIUU

KoopanHara Touky Ha npsmoil. HuciaoBsle NpoMexyTKU. PaccrosiHue Mexy
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHaT, ocu OX u Oy. AlGcmmcca U opAuHATa
TOUYKH Ha KOOPJIMHATHOM 10cKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (HOPMYJIaMU.
Yrenne rpadukoB peanbHbIX 3aBucuMocTei. Ilonstue ¢ynkuuu. [paduk
dbynkuuu. CoiicTBa pyukimii. JIunelinas gynkius, e€ rpaduk. ['padux Gynkmm
y = [x|. I'paduueckoe pemieHre JMHEWHBIX YPaBHEHUW W CUCTEM JIMHEHHBIX
YpPaBHEHUM.

8 KVIACC

YucJa 1 BbIYUCIEHUS

KBagparueiii kopeHb u3 uwucna. [loHsitue 00 upparmoHAIBPHOM YHCIIC.
Jecatruanbie TPUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBONCTBAa apu(METHIECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K MPe0Opa30BaHMIO YHNCIOBBIX BBHIPAKCHUN
1 BBIYMCJICHUSAM. [[€ICTBUTEIBLHBIC YHCIIA.

CreneHb C 1ENbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alKUCh YKCIIA.

AnredpanyecKue BbIPpaKeHUsA



KBagpaTHblii  TpE€XuieH, pa3loKEHHE KBAJPATHOIO TPEXWIEHA HaA
MHOKHUTEIIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil poOwu.
CnoxxeHue, BbIUMTAHHE, YMHOXXEHHE, JIeJICHHE anredpandeckux JapoOei.
ParnmonanpHbie BEIpaKEHUS U UX TpeoOpa3oBaHue.

YpaBHeHNS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEMHBIM U KBAJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPAaBHEHUS.

['paduueckas uHTEpHpeTalvs YPAaBHEHUN C JIByMsI IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHU C JBYMsS IIepeMEHHbIMHU. l[Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMBbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKUIMHA

[Tonsitue @ynkuuu. OOnacTe ONpeAeNeHus W MHOMXECTBO 3HAYCHUM
dbyukimu. CiocoOwl 3aaHus PYyHKIIHIMA.

I'padux ¢ynkuuu. YUrenne coiictB dyHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB (yHKLIHMA, OTPaXKaIOIIKX pPeabHbIE MPOLECCHI.

OyHKIMM, ONUCHIBAIOIIKME TMPSMYI0 M OOpaTHYIO MPONOPIHOHATILHBIE
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, y = X3, y = Vx, y=|x|. [paduueckoe
pelIeHNEe YPABHEHUN U CUCTEM YPABHEHUM.

9 KJTACC

YucJia 1 BLIYUCJICHUSA
PanmonanpHbIe 4Ynciia, UPpAMOHAIBHBIC YHCIA, KOHEYHBIC M OCCKOHEYHBIC

JCCATUYHBIC ,ZIpO6I/I. MHOX€CTBO JICHCTBUTEIILHBIX qHuCeII, JICHCTBUTEIILHBIC YHCIIa



Kak OECKOHEUHbIE JecATUYHBbIe IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YHCEII U KOOPAUHATHOW MPAMOI.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apuMeTHYecKue JEeHUCTBUA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmepsl OOBEKTOB OKPYXKAIOLIETO MHpA, AJIUTEIBHOCTh MPOILIECCOB B
OKPY’KaIOLIEM MHpE.

[TpubnukEéHHOE 3HAYCHHE BEIIMYMHBI, TOUHOCTh MpUOIKeHus:. OKpyTriieHue
yucen. [[puknuaka u orieHka pe3ynbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl perieHnsi ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HA MHOKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3aj1ay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMsl NIEpEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Penienne cucrem AByX ypaBHEHUH,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne NMHENHBIX HEPABEHCTB C OJHOM mepeMeHHoW. PemeHne cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. Ilapabona, KoopauHaTHI

BEPIIMHBI 1TapabOoIIbl, 0Ch CAMMETPHH TapadOJIbI.



I'padukn byukmumii: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux
CBOMCTBA.

YucaoBblie M0CJI€A0BATEILHOCTH U MIPOTPECCUH

ITonsiTHE 4YHCIIOBOM MOCJICAOBATEILHOCTH. 3aJlaHHE I10CJIEI0BATCIHLHOCTH
pPEKyppEeHTHOH (popMmyioit u GopMyIoi N-To diieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMyibl N-ro WieHaA
apupMETHIECKON U TEOMETPUIECKON MTPOTPECCU, CYMMBI IEPBBIX N YJICHOB.

N300paxeHne 4IeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMU Ha KOOPJWHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHCHUIHAJIbHBIN POCT.

CnoxHbie IIPOLICHTHEI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TTIPOI'PAMMBI
YYEBHOT'O KYPCA <«AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl  y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBIICHUEM MHTEpeca K IPOUUIOMY M  HACTOSALIEMY POCCUHCKOU
MaTeéMaTUK{, LEHHOCTHBIM OTHOUIEHWEM K  JOCTWIKCHHSIM  POCCHMCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliu ero
npaB, TMPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJIEHUI, IPOLEAYp IPaXAaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCY X ACHHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX
C IPAKTUYECKHUM NIPUMEHEHHEM JOCTHKEHUW HAYKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PELICHHH NPAKTUYECKUX 3adad
MaTE€MaTU4YECKOM HaNpaBICHHOCTH, OCO3HAHHEM BAa)KHOCTH MaTEMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl YCNEIHOM MNpodeccruoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHJUBUTyIbHOU TPAEKTOPUHU 00pa30BaHUS U >KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:



CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  AICTETHUYECKOMY BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHMH, PAacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpPHEHTalMel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMUECKONM HayKu Kak c(epbl ueaoBeueCKOH
NEATEIBHOCTH, JTAllOB €€ PAa3BUTUS M 3HAYMMOCTH JUIA PAa3BUTHS LUBWIA3ALNH,
OBJIAZICHUEM SI3BIKOM MAaTEMATUKA U MAaTeMAaTUYECKOU KYJIbTYpPOM KaK CPEICTBOM
[IO3HAHUSA MHpPA, OBJIAJCHUEM NPOCTEUILIMMHU HABBIKAMU MCCIIEN0BATEIbCKON
NEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (popMHpOBaHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBLHOIO 0JIaronoJay4Yms:

TOTOBHOCTBIO TPHUMEHATH MATEMATHYECKHE 3HAHUA B HHTEPECAX CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KHM3HM  (340pOBOE  IMHTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, PEryJspHas Quznyeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBblka pedIeKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JpPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAalMEN Ha IIPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUU U PELICHUS 3a1ad
B 00JIACTM COXPAaHHOCTH OKpYXKAIOIIEH cpepl, IMIAaHUPOBAHUS TMOCTYNKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpenbl, OCO3HAHHEM
r7100aJbHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U IMyTel UX peleHus;

8) ajanTanusi K M3MEHSAIOMUMCH YCJIOBHAM COLUMAJIbHON U NPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO IEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYTHX JIOJAeH, MpuoOpeTaTb B COBMECTHOW AESITENbHOCTU

HOBBIC 3HAHUA, HABBIKWM U KOMIICTCHIIMU M3 OIIbITAa APYTHUX]



HEOOXOIUMOCTBI0O B  (OPMHPOBAHMM HOBBIX 3HAHW, B TOM 4YHCIIE
dbopMyIHpOBaTh UJECH, TOHITHUS, TUIIOTE3bI 00 0OBEKTAX U ABICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEM, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CHUTYalHl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMMHA KOHTPMEp, KOPPEKTHPOBAThH
IpUHUMAaeMble peUIeHus W JACUCTBUS, (OPMYJIHpPOBATh M OLEHUBATh PUCKU U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPISI

Bba3oBble Jlornyeckue eiicTBUA:

® BBIIBIIITH U XAPAKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKKA MATEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIUPOBATH
ONMpENeNeHUs] TMOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJ1accu(UKalMy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

® BOCHpUHUMATh, (QOpPMYJIUpOBaTH U  MpeoOpa3oBBIBaTh  CYXKICHUS:
YTBEPAUTENbHbIE W OTpPULIATENbHbIE, €AMHUYHbIC, YaCTHbIE U OOIIueE,
YCIIOBHBIE;

® BBUIBIATH ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeursi B (akTax, AAHHBIX, HAOIIOJEHUSX U YTBEPXKICHUSX,
npemjiaraTb  KpUTEPUM U BBISBICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

e JenaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTENbCTBA MATEMATHUECKUX YTBEPKIACHUM (TpsSMbIE U OT

HpOTI/IBHOFO), IIPOBOAUTE CaAMOCTOATCIBHO HCCIOXXHBIC OOKAa3aTCJIbCTBA



MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BHIOMpPATH CMOCOO pelieHus: y4eOHOM 3ajauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HaMOOJEe TMOAXOMANINN ¢ Y4ETOM
CaMOCTOATENbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCcKHe 1eiiCTBUS:

® HCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEILCKUI HHCTPYMEHT MO3HAHUS,
dbopmyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh HMCKOMOE W JaHHOE, (HOPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

® IMIPOBOJUTH IO CAMOCTOSATEIHLHO COCTABJICHHOMY IIJIaHY HECJIOKHBIH
DKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIACAOBAaHWE  TI0  YCTAHOBIICHHUIO
OCOOEHHOCTEM MaTeMaTU4YecKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOiM;

® CaMOCTOSITENIbHO (hOPMYIMPOBATH 0OOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

® [IPOTHO3WPOBATh BO3MOXXHOE PAa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

® BBISBIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMAIU, HTaHHBIX,
HEOOXOMMBIX JIUIS PEIICHUS 3a]1a49H;

e BBIOMpPATh, AHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M JOPM MPEACTABICHMUS;

e BpIOMpaTh GOpMy TMpeACTaBICHUS HWHPOpPMAIMM U WILTIOCTPUPOBATH
perraemMbie 3aJa4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpapukod U uxX
KOMOMHAIUSIMHU;

® OIICHMBATh HAA&KHOCTH HH(POPMAIMK TIO KPUTEPUSM, MPEIIOKEHHBIM

YUUTEIEM UIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.



KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YYeOHbIe 1eiiCTBHUA:
® BOCIpPUHUMATh U (POPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHUS II0
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJMYyUYECHHBIN pe3yJIbTaT;
® B X0ji€ OOCYXKJIEHHUs 3aaBaTh BOIIPOCHI MO CYIECTBY 00CYkKIaEMOU TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlCJIEHHBIC HA MIOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXJIEHUA C CYXICHUSIMH JIPYyTUX
YY9aCTHUKOB JHANIOTa, OOHAPYXUBATh PA3IUYUE M CXOJICTBO MO3MIIHHA, B
KOPpEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,
® TPEACTABIATh  PE3yNbTaThl  pEIICHHWs  3aJadyd,  OSKCICPUMEHTA,
UCCJEIOBAHMSI,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAUU 1 0COOEHHOCTEN ay IUTOPUY;
® TIOHMMaTh ¥  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW U
WHIUBUIYyAIbHOH paOOThl TIpW peHmIeHWH YYeOHBIX MaTeMaTHYECKUX
3ajay;
® TIPUHUMATH IEJIb COBMECTHON ACSITENbHOCTH, TUIAHUPOBATh OPTaHU3AIII0
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
00Cy>XaTh POIIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIFOJICH;
® Vy4YacTBOBaTh B TPYNHoBBIX (opmax paboThl (0OCyxaeHus, OOMeH
MHEHUSIMHM, MO3TOBBIC INTYPMBbI H JIPyTHE), BBHINOJHATH CBOK YacTh
paboOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTHUMH YJICHAMU KOMaH/IbI,
OILICHWBAaTh Ka4e€CTBO CBOETO BKJIAJa B OOMIMI MPOAYKT MO KPUTEPHUSM,
chOpMyTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBUSI.
PeryasiTuBHbIe YHMBeEpPcAJbHbIE YueOHbIE AeicTBUSA
Camoopranusanus:
® CaMOCTOSITENIbHO COCTaBIISAThH IUIAH, AITOPUTM pEIHICHUS 3afadd (WU ero

4acTh), BHIOMpATh CHOCOO pelIeHHs C y4ETOM HMEIOIIMXCS PECYPCOB H



COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb W KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ yYETOM HOBOM MH(OPMAIIUH.
CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

e BIAJETh CHOCO0AMM CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJibTaTa pelIeHUs] MaTEMATHYECKOM 3a/1a4H;

® IMPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IE€ITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMIEHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTH IOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUUUHBI JOCTHKCHUS WM HEJIOCTUKEHUSI LIEIIH,

HaXOIUTb OI]II/I6I(y, AaBaTb OOCHKY HpI/IO6peTéHHOMy OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOyYalOIIMICS TMOJIYYUT CIICIYIOIIHUE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrITIONTHST, coYeTas YCTHBIE M THChbMEHHBIC MPUEMBI, apu(METHUCCKHE
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HA4YCHWS YHUCIIOBBIX BBIPAKCHHUM, MPUMEHATH pPa3HOOOpa3HBIC
CIOCOOBI U MPUEMBI BBIYMCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUMN, COIEPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexoauTh OT ogHOM (HOPMBI 3alUCH YUCEN K JIpyrou (IpeoOpa3oBLIBATH
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOYMBATH PAIIIOHATILHBIC YHCTIA.

OKpyTJsTh YUCIa.



BBINOIHATE IPUKUIKY U OLIEHKY PE3yjIbTaTa BBIYUCICHUH, OLICHKY 3HAYECHUN
YUCJIOBBIX BBIPAKCHUN. BBINOIHATE ACUCTBHUS CO CTENEHSAMU C HATypajlbHBIMU
II0Ka3aTeIsAMU.

[IpyuMeHATs  NpU3HAKU ~ ACIMMOCTH,  DPa3iOKEHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YHCEIL.

Pemate mpakTHKO-OPMEHTUPOBAHHBIE 33Ja4Yd, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYMH, MPONOPLUOHAIBHOCTBIO BEJIWYMH, I[POLEHTAMH, HHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHMs 3a4ad ¢ Yy4ETOM OTPAHWYCHHM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanvyecKue BbIPAKEHUSA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, NPUMEHSThH
e€ B Ipoliecce OCBOEHUsI yUeOHOro MaTepuaa.

Haxonute 3HaueHUs OyKBEHHBIX BBIPAKEHHM NPH 3aJaHHBIX 3HAYEHHSX
IIEPEMEHHBIX.

BomonusaTe  npeoOpa3oBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MPUBEACHUEM TTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYICHA HAa MHOIOWIEH M MHOIO4WICHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OCyHeCTBIATh PA3JI0)KEHUE MHOTOWICHOB HA MHOMKHTEIH C TIOMOIIBIO
BbIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU  CJIaraeMsiXx,
npuMeHeHus1 (POpMyJT COKPAILIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3zoBaHKsi MHOTOUYICHOB JUISl PEUICHHs Pa3IMYHbIX 3a7a4
13 MAaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU IIOKA3aTEIsAMHU LIS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nUMHENHBIE ypaBHEHHs C OLHOM IIEPEMEHHOWN, NPUMEHSs MpaBHUIIa
IIepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCUIBHOMY eMy. IIpoBepsaTs, sABisieTCA

JIX YHUCJIO KOPHEM YpaBHCHUA.



[TpumensTh rpaduyecKkre METOIbI IPU PELICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOIIMXCS PEIIEHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMH.

CTpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YsACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEHMHBIX YPABHEHUH € IBYMs MEPEMEHHBIMU, B TOM
qucie rpaduuecKu.

CocTaBnATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHUH TIO YCJIOBHUIO 3aJauyd, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIy4EeHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbI, 3aMCHIBATh YACIOBBIE IPOMEKYTKH HA
anreOpanyecKoMm si3bIKe.

OtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKUUNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM paOOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEACTABICHHUS W aHaliu3a WHOOpMAaIuH,
U3BJICKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenuss B 8 kJiacce OOyYaroIIMICS TMOJIYYUT CIICIYIOIIHUE
NPEeIMETHBIE PE3YJIbTATHI:

Yuciaa v BLIYUCJICHUSA



Hcnonp30BaTh HaydaJdbHbBIE IMPEACTABICHHUS O MHOYKECTBE IEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
YHCJla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumensaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJIPAaTHbIE KOPHH, UCIIOJb3YS NPH HEOOXOAUMOCTH KaJIbKYJSTOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHUHBIX
npobeit u creneHeit uucia 10.

AnredpanvyecKue BbIPAKEHUSA

[IpyMeHATP TOHATHE CTENEHUM C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
peoOpa3oBaHus BIPAXKEHUI, COEPIKAIUX CTENEHH C LEIbIM IIOKa3aTEJIEM.

BBINIONHATE TOXKIECTBEHHbIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alNreOpandyecKuMu ApoOsIMHU.

PacknanpiBaTh KBaJpaTHBINA TPEXUWICH HA MHOKHUTEIIH.

[IpumeHsTh MpeoOpa3oBaHus BEIPAXKEHHUM JIs pElICHUsI Pa3IMYHbIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATTbHOW MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Peware nMHEVHBIE, KBaJpaTHBIE YPAaBHEHUS W PALMOHAJIBHBIE YPAaBHEHUS,
CBOALIMECS K HUM, CUCTEMBI IBYX YPABHEHUU C IBYMs [IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHHEM IrpapUuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMs, €CIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (OPMYIMPOBKH 3amadul K €€ anreOpandeckoit
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4H TIOJIYYEHHBIN PE3YIIbTAT.

[IpuMeEHATP CBOMCTBA YHCIOBBIX HEPABEHCTB JUISI CPAaBHEHUS, OLICHKH,

peuiaThb JIMHCHHBIC HCPABCHCTBA C OHHOﬁ HepeMeHHOﬁ N HUX CUCTCMbI, JaBaTb



rpauyuecKyro WUIIOCTPALIMI0 MHOKECTBA PpEIIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[ToHumMaTh ¥ KCHONB30BATh (DYHKIIMOHAJIBHBIE TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMS), ONMPENACIITh 3HAUYCHHE (YHKIMH TI0 3HAYCHUIO
apryMEHTa, OIpeIeTsTh CBOMCTBA QYHKIUH MO €€ TpaduKy.

Crtpoutsb rpaduku dJeMeHTapHBIX QYHKIUNA BUJIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTb CBOWCTBA YHCIOBON
byHkuuu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kjacce o0Oyd4aroumuics TMOJYYUT CIEIYIONIUE
MIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAlIUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinmonuate apudmeTudyeckre JEHUCTBUS C  pallMOHAIBHBIMU  UYHCIIAMH,
coueTrass YCTHbIE UM NHUCbMEHHBIE TMPUEMBI, BBIOJHATH BBIYUCIEHUS C
UpparmoHaIbHBIMU YUCIaMHU.

HaxoauTh 3HaueHWsI CTENEHEW C MEIbIMU IOKA3aTeIsIMU M KOPHEM,
BBIYUCIISITh 3HAUEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyIJIsITh IEUCTBUTEIBHBIE YHCJA, BBIMOJHATh MPUKHUAKY pe3yjibTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHHS U HEPABEHCTBA

Pemiath JIMHEHBIE W KBaJpaTHbIC YPaBHEHHS, YPaBHEHUsS, CBOJISIIMECS K
HUM, TIPOCTEHIITNE TPOOHO-PAITMOHAIBHBIE YPABHECHHSI.

Pemiath cuctembl JIBYX JIMHEHMHBIX YpaBHEHUW C JABYMs NMEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS TUHECUHBIM.

Pemiath TekcTOBbIE 3ajayu  aJreOpamndeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPAaBHEHUHN C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B

TOM YHUCJIE C TPUMEHEHUEM TpadUyuecKuX Npe/ICTaBIeHUH (yCTaHABIMBAThH, UMEET



JY ypaBHEHUE WM CHCTEMa YpaBHEHUMN pEUICHUs, €CId HMEET, TO CKOJbKO, U
npouee).

PemaTe nMHEHHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelieHrue HEPABEHCTB HA YHMCJIOBOM MPSIMOM, 3alMChIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)xaTh PpEIIEHHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEIEHUE C TOMOUIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEMIEHUHN PA3JIMYHBIX 337a4.

DOyHKUIMHA

Pacnio3naBaTh (yHKIMH HW3y4eHHBIX BHIOB. [lOKa3pIBaTh CXxeMaTHYECKU
pacIoyioKeHUe Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHKImi Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢, y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT
3HaYEHUN KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth u n300pakaTh CXEeMaTHYECKU TpadUKU KBAJAPATUUYHBIX (DYHKIIHIA,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUI MO UX Tpadukam.

Pacnio3naBaTh kBagpatuuHyto (pyHKIHIO 110 (Gopmylie, IPUBOAUTH TPUMEPHI
KBaJIpaTUYHBIX (DYHKIMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEILHOCTH M IIPOrPeCCH U

Pacno3naBaTh apu(MeTHUYECKYI0 U TE€OMETPUYECKYI0 MPOTrPeccCHud MpU
pa3HBIX CrocoOax 3agaHusl.

BBITIONHATS  BBIYMCIICHHWS] C  HCIOJIb30BaHMEM (OpPMYJ nN-TO diieHa
apu(PMETHIECKON ¥ TeOMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300paxkarh 4ieHbl MOCJIEI0BATEIBHOCTH TOYKAMHU Ha KOOPJIUHATHON
IJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMU, B TOM
YUCIIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(MPOBBIX

TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne i/

HaunMeHnoBaHue pa3iesioB M TeM MPOrpaMMbl

KoJsimuecBTO 4acoB

1 Yucna u BerunciieHus. PanroHanbHbIe yncna 9
2 AnreOpanyeckre BbIpaKeHHs 9
3 YpaBHEHUS U HEPABEHCTBA 6
4 Koopaunats! u rpaduxu. OyHKIIuU 8
5 [ToBTOpEeHue u 06001IeHNE 2
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34
8 KUIACC
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM MPOrPaMMBbI KommriecTBo 1acos
1 Yucna u Beruncienus. KBagpatHele KOpHU 6
Yucna u BeruncieHus. CTeneHp ¢ UeabM 3
: IOKa3aTesieM
AnreOpaunyeckue BoipaxkeHus. KBagpaTHbiid 1
3 TPEXUIEH
AnreOpandeckue BeIpakeHus. Anrebpanyeckas 5
) Ipo0b
VYpaBHeHus u HepaBeHcTBa. KBagparHbie 6
> ypaBHEHUS
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 3)
° YPaBHEHUH
7 YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 3




8 Oynkunu. OCHOBHBIE TOHSTUS 3
9 [ToBTOpEeHME 1 00600IICHHE 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo yacoB

1 Apudmerraeckue TeUCTBUS C pallMOHATLHBIMU 1
YUCIIaMH

5 Apudmernueckue NeUCTBUS C pallMOHAIbHBIMUA | 1
YUCIIaMH

3 CpaBHeHue, ynopsA04MBaHUE PAllMOHATIBHBIX 1
qucen

4 CreneHb ¢ HaTypaJIbHBIM MOKa3aTeeM 1

3) Crenenp ¢ HaTypalbHBIM NIOKa3aTEIEM 1

6 Pemenne oCHOBHBIX 33724 Ha IpoOH, NpoueHTsl = 1
U3 peajbHOM MPaAKTUKU

. Pemenre ocCHOBHBIX 3a71a4 HA IpoOH, MporeHTsl | 1
W3 peaJbHOU NPAKTUKH

o Peanbubie 3aBucumoctu. [psimast u oOpaTHas 1
MPONOPIMOHAIBHOCTH

9 Peanbuble 3aBucumoctu. Ipsimast u oOpaTHas 1
MPOMOPLUOHAIEHOCTH
[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH, 1

10 PACKpPBITHE CKOOOK M IIPUBEICHHE TI0I00HBIX
cJlaraeMbIxX
[IpeoOpazoBaHne OyKBEHHBIX BBIPAXKEHUH, 1

11 PACKpPBITHE CKOOOK M IIPUBEJICHHUE TI0I00HBIX
cJlaraeMbIxX

12 CBOICTBA CTENEHU C HATYPAJIbHBIM 1




IIOKa3aTcjacM

CrnoxeHrie, BRIMUTaHUE, YMHOKCHUE 1
13

MHOTOYJICHOB
14 DopMyJIbI COKPAIIEHHOTO YMHOXEHUS 1
15 DopMyJIbl COKPAIIEHHOTO YMHOKEHUSI 1
16 @OopMyJIbI COKPAIEHHOTO YMHOXEHUS 1
17 Pa3znoxxeHue MHOTOUJIEHOB Ha MHOKHUTEIIH 1
18 PaznoxeHne MHOrO4wIeHOB HA MHOXKHUTEIIN 1
19 JIuHeitHOEe ypaBHEHUE C OJTHOW MEPEMEHHOM, 1

pElLICHUE JTUHEUHBIX YPaBHEHUN
20 Pemenue 3a1a4 ¢ moMOIIbI0 YpaBHEHUH 1
21 Pemenue 3a1a4 ¢ MOMOIIbIO YPaBHEHUH 1
22 Pemenue cucrem ypaBHeHU I 1
23 Pemienue cucrem ypaBHeHU I 1
24 Pemenue cucrem ypaBHeHU I 1
25 UucnoBble NPOMEKYTKH 1
26 [Tpumeps! rpadukoB, 3aaHHBIX HOpMyTIaMu 1
27 Urenwne rpadmKoB peaqbHbIX 3aBUCUMOCTEH 1
28 I'padux byHkIMH 1
29 [Toctpoenue rpadvka TUHEHHON (YHKITHH 1
30 [TocTpoenue rpaduka auHeHOU QyHKIIUN 1
31 [TocTpoenue rpaduka auHeHOU QyHKIIUN 1
32 I'padux pynkumn y =|x| 1
23 [ToBTOpEHME OCHOBHBIX OHATUHA U METOJIOB 1

Kypca 7 kiacca, 000011eHe 3HaHUI
34 [ToBTOpEHME OCHOBHBIX NOHATHIA U METOJIOB 1




Kypca 7 kiacca, 00001eHne 3HaHUI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




8 KVIACC

Ne ni/nt Tema ypoka KoumnuecTBo yacos
1 KBanpaTHblii KOpeHb U3 YHCIa 1
2 CpaBHeHHE JEHCTBUTENBHBIX YUCEN 1
3 Apudmernueckuil KBaapaTHIN KOPEHb 1
A CpoiicTBa apu(pMeTHUEeCKUX KBaIPATHBIX 1
KOpHEU

. [IpeoOpa3zoBaHrEe YUCIOBBIX BBIPAXKEHUH, 1
coJiep KalluX KBaJpaTHbIE KOPHU

6 [IpeoOpa3zoBaHrEe YUCIOBBIX BBIPAXKEHUH, 1
coJiep KallluX KBaJpaTHbIE KOPHU

7 CBOJCTBA CTENIEHU C LIEJIBIM [T0OKA3aTeIeM 1

8 CBOIICTBA CTENEHU C LEIBIM OKA3aTEIEM 1

9 Paznoxxenue kBajapaTHOTO TPEXWICHA HA 1
MHOKUTENN

10 Coxkparnienue apooeit 1

11 Coxkpaiienue apooei 1

1 Crnoxenue, BBIYMTaHNE, YMHOXKCHHE U AeneHne 1
anredpanyeckux apoden

13 Crnoxenue, BBIYMTaHNE, YMHOXKCHUE U AeneHne 1
anredpandeckux apoden

14 [IpeoOpazoBanue BeIpaKEHHH, COACPIKAIITUX 1
anredpanyeckue 1poodu

15 [TpeobpazoBaHne BhIpaXKESHHIA, COIEPIKAIITIX 1
anredpanyeckue 1poodu




16

dopMyia KOpHEN KBaJPaTHOTO ypPaBHEHUS

17 Teopema Buera

Pemenne ypaBHeHUH, CBOASIIIIUXCS K
18

KBaJIpaTHbIM

[Ipocreiinme ApoOHO-paIMOHAIbHBIE
19

YpaBHEHUS

Perienre TeKCTOBBIX 3a/1a4 € IIOMOILBIO
20

KBaJIPaTHBIX YPABHEHUM

Pemenre TEKCTOBBIX 3a/1a4 C MOMOIIIBIO
21

KBaJIPaTHBIX YPABHEHUU

Pemenune cucrem AByX JTMHEWHBIX YPaBHEHUM C
22

JIBYMSI IEPEMEHHBIMU

Pemenne cucrem AByX JIMHEUHBIX YPABHEHUM C
23

JIBYMSI IEPEMEHHBIMU

['paduyeckas unTEepIpeTallis YPAaBHEHUS C
24 JIBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX

YPaBHEHUM C ABYMsI IEPEMEHHBIMU

Pemienre TEKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM
25

ypaBHEHUI

Pemienne TEKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM
26

YpaBHEHUU

JIvnHeHbIe HEPABEHCTBA C OJTHOW EPEMEHHOMN
27

U UX pPEILICHUE

JInHenHbIe HEPABEHCTBA C OJJTHOU IEPEMEHHOMN
28

U UX pPEILICHUE

Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM
29

IIEPEMEHHON U UX PELICHUE




30 UreHue u mocTpoeHue rpapuKoB QyHKITHIA 1
31 ['umepOoita 1
Gyukmun Yy =X2, Yy = X3,y = VX, y = [X[; 1
32 rpaduyecKkoe pelieHue ypaBHEHUN U CUCTEM
YpaBHECHUU
[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB 1
> KypcoB 7 1 8 KJ1accoB, 0000ITIeHIE 3HAHUT
[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB 1
> KypcoB 7 u 8 Kj1accoB, 000011IeHE 3HAHU I
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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